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Orange County Transportation Control Measure Replacement 
 
 
 
I Introduction 
 
Orange County Transportation Authority plans to replace two existing Transportation 
Control Measures (TCMs) with new TCM projects that together provide equivalent or 
greater emission reductions, while meeting all TCM substitution requirements specified 
in Appendix IV-C of the l994 and 2003 South Coast Air Quality Management Plan/State 
Implementation Plan. 
 
Two independent replacements will be discussed in this technical report: 
 

CenterLine.  Replace the 8-mile CenterLine light rail project with a  
combination of four projects. : 
 
• 28-mile mixed flow Bus Rapid Transit from 
 Brea Mall to Irvine Transportation Center 
 
• Metrolink Service expansion providing enhanced service between 

the Inland Empire and Orange County   
 
• Irvine Business Center Shuttle connecting John Wayne Airport 
 to Irvine Business Center 
 
• Free 3+ HOV on the 91 Express Lanes, from SR 55 to the  
 Orange County/Riverside County line.  
   

 
Yorba Linda Station.  Replace the Yorba Linda Station project as a TCM with 
the Fullerton Station Parking Structure project. 

 
The following report  presents the criteria for TCM replacement that apply to CenterLine 
and the Yorba Linda Station TCMs. Further the report includes a description of each 
TCM project to be replaced, the need for replacement, the implication of the replacement 
on the Regional Transportation Plan and Regional Transportation Improvement Program, 
and a description of the proposed replacement project.  The technical analysis for each 
replacement presents emissions data for the original and replacement TCMs. 
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II TCM Replacement Procedures and Requirements 
 
Replacement of CenterLine and Yorba Linda Station with new TCMs must follow the 
substitution protocol specified in the federally-approved Air Quality Management 
Plan/State Implementation Plan (AQMP/SIP). 
 
Transportation Control Measures are contained in Appendix IV-C of the AQMP/SIP.  
The TCM replacement process is also spelled out in this appendix to the l994, l997 and 
2003 AQMPs;  USEPA formally approved the replacement process in the l994 
AQMP/SIP.   
 
The TCM Replacement section describes the circumstances in which TCM’s must be 
replaced:  “a specific TCM project may be found to be non-implementable within the  
designated time frame and a new TCM project is substituted.  The AQMP specifies 
procedures for replacing individual projects such as CenterLine and the Yorba Linda 
Metrolink Station: 
 
•   The CTCs and/or project sponsors shall notify SCAG when a TCM project cannot 

be delivered  or will be significantly delayed.   
 
• SCAG, CTC or project sponsor can propose a substitute measure.   
 
• Prior to adopting an individual TCM substitution, the measure must have been 

subject to interagency consultation (via the Transportation Conformity Working 
Group), public review and comment period and emissions  analysis.   

 
• The replacement measure must be subject to the SCAG Regional Council review 

and adoption.  
 
• Upon  adoption by the Regional Council, the new measure will replace the 

previous measure and  will be incorporated into the RTIP through an 
administrative amendment. 

 
• Adoption by  SCAG’s Regional Council will rescind the previous TCM and apply 

the new measures.     
 
Proposed replacement projects must also meet specific criteria: 
 
• The substitution of an individual measure must provide equivalent or greater  

emissions reductions than the measure being replaced in the AQMP/SIP.   
 
• The substituted  measure should preferably be located in the same geographic area 

and serve the same  demographic subpopulation as the TCM it is replacing.   
 
• A substitute measure must  be fully funded and implemented in the time frame 

established for the measure contained in the  SIP.    
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• The substitute measure must be fully implemented within two  years of the 

implementation date of the original measure in order to meet the test for a finding 
of  timely implementation.   

 
• There must be evidence of  adequate authority under State or local law to 

implement and enforce the measures.    
 
• Commitments to implement the substitute measures must be made by the agency 

with authority  for implementation.  
 
• The analysis of replacement measures must be consistent with  the methodology 

used for evaluating measures in the Air Plan.   
 
• Where emissions models and/or transportation models have changed since those 

used for purposes of evaluating measures in the attainment plan, both the previous 
TCM and the new TCM shall be evaluated using the latest  planning assumptions 
and modeling techniques in order to demonstrate consistency with the  current Air 
Plan .  

 
 
Sections III and IV of this report include summaries of the CenterLine and Yorba Linda 
Station replacement TCMs’ fit with each of the requirements established by the AQMP.    
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III  CenterLine TCM Replacement 
 
 
CenterLine TCM Description   
 
On October 22, 2001, the OCTA Board of Directors approved an 18-mile CenterLine rail 
transit alignment between the Irvine Transit Center and the Santa Ana Regional 
Transportation Center.   
 
On July 21, 2003, the OCTA Board of Directors reduced the Locally Approved 
Alternative project length to 8 miles.  The 10-mile segment of CenterLine was formally 
replaced by three projects that together provide equivalent emission reductions within the 
same timeframe and geographic area.  The replacement project package consisted of  
 

•    An 8-mile CenterLine project connecting John Wayne Airport  
and Santa Ana Transit Center/Metrolink-Amtrak Station;  
 

•    Intracounty rail services to cover the area where the 10-mile  
CenterLine segment was deleted; and  

 
•    Upgraded bus service providing 402 new weekday bus trips in  

the deleted portion of the CenterLine corridor, including runs  
from John Wayne Airport to UC Irvine.  

 
This replacement was completed after interagency consultation with federal, state and 
local agencies through SCAG’s Transportation Conformity Working Group.  SCAG’s 
longrange Regional Transportation Plan (RTP) and six-year Regional Transportation 
Improvement Program (RTIP) were revised accordingly and approved by the Federal 
Highway Administration. 
 
Thus, the current CenterLine project in the RTP and RTIP is an 8-mile portion of the 
original 18-mile light rail line TCM from John Wayne Airport to the Santa Ana Transit 
Center.  The CenterLine project alignment is indicated on Maps 1 and 2. 
 
Need for CenterLine Replacement.  The 8-mile CenterLine project is designated as a 
Transportation Control Measure (TCM) in the 2003 Air Quality Management Plan.  As a 
TCM, the commitment to build CenterLine by 2010 can be eliminated only if  projects 
with equivalent emission reduction benefit replace it in the RTP, RTIP and AQMP.   
 
CenterLine must be replaced at this time because funding shortfalls prevent the project 
and its emission benefits from being delivered by 2010 as required by the AQMP.  
CenterLine funding is drawn from three sources:  Orange County’s 1/2-cent sales tax, 
Measure M, which provided seed money for a “starter system, ” and state and federal 
funding.   
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OCTA sought federal appropriations for CenterLine in FY 2004/2005.  Given the 
prospect of a lack of a federal funding commitment essential to delivering the project, in 
February 2005, the OCTA Board paused CenterLine implementation in order to identify 
and study options for replacing CenterLine.  Again, OCTA sought FY 2005/2006 funding 
through SAFETEA-LU, but the federal transportation bill was ultimately approved 
without a CenterLine funding earmark. 
 
While the state funding earmark was obtained, anticipated federal funding for the 
CenterLine project has not been, and will not be, forthcoming in a timeframe that allows 
delivery of the project and associated emission reductions by 2010 as required by the 
AQMP.  
 
Therefore, the OCTA Board formally directed staff to pursue alternatives to CenterLine, 
and to identify substitute projects that meet the criteria for TCM replacement spelled out 
in the AQMP.  In addition, the Board directed that replacement projects be constrained 
with funds under OCTA’s control  to insure delivery of the replacement projects by 2010.    
 
Failure to replace the CenterLine project would lead to a lapse in timely implementation 
of TCM-01, which in turn would jeopardize continued federal approvals and funding for 
all other projects in the RTP and RTIP.   
 
Implications of CenterLine Replacement for 2004 RTP and 2004 RTIP.  At present, 
the 8-mile CenterLine project is included in the 2004 Regional Transportation Plan and 
2004 RTIP as follows: 
 
 ORA 194 Central Orange County Fixed guideway (CenterLine) 
   for construction from Santa Ana Transportation Center 
   to John Wayne Airport.  Includes rolling stock for  
   Initial operating segment. 
 
At the conclusion of the interagency consultation process, OCTA will request that SCAG 
amend the 2004 RTP and 2004 RTIP to remove the remaining CenterLine project 
description, and  designate the replacement projects as TCMs.   OCTA will submit the 
appropriate changes to SCAG by October 20, 2005, for inclusion in 2004 RTP/RTIP.    
The replacement projects will be carried forward into the 2007 RTP update now being 
developed by SCAG.   
 
The replacement projects will also subsequently be included in annual TCM Timely 
Implementation Reports that SCAG submits to FHWA to demonstrate that the projects 
are being implemented on time in fulfillment of the AQMP TCM requirements. 
 
CenterLine Replacement Project Identification.  Working with the OCTA Board’s 
Transit Planning and Operations Committee, OCTA staff  has analyzed thirty-four 
potential replacement projects with the potential to provide equivalent or greater emission 
reductions than the CenterLine and Yorba Linda Station projects.  The options include: 
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• The current project, the 8-mile CenterLine alignment between John Wayne 
Airport and Santa Ana Transit Center/Metrolink-Amtrak Station. 

 
• Other light transit rail 
 
• Bus Rapid Transit, expanding the BRT system from two current lines to three or more 
lines.    
 
• Commuter rail, increasing Metrolink service frequency and/or new locations. 
 
• Gateways to regional connections, including the MagLev system, California High 

Speed Rail, and the California/Nevada High Speed Train 
 
• Other transit projects, such as additional investment in the OCTA bus system 
 
• Road projects.  and  
 
• 3+  HOV requirements for the 91 Express Lanes. 
 
During six work sessions, the Board’s Transit Planning and Operations Committee 
determined that no single replacement project was available.  The Committee 
investigated six “packages” of projects with the potential to replace CenterLine.  The 
Committee also defined a seventh package of projects for further analysis that included 
countywide Bus Rapid Transit; increasing Metrolink service; and high speed rail and 
MagLev system investments. 
 
 
Recommended CenterLine Replacement Project Package  
 
OCTA requests that the 8-mile CenterLine TCM be replaced with a package of four 
projects that  meet the TCM replacement criteria set in the AQMP/SIP.  All three capital 
projects are currently included in the 2004 conforming RTP.  Although each project 
meets the eligibility criteria for TCM status, none is currently designated as a TCM.  The 
replacement projects are indicated on Maps 1 and 2, along with the CenterLine 
alignment.  
 
Bus Rapid Transit.  This project provides a 28-mile BRT line extending from Brea Mall 
to Irvine Transportation Center.  This line follows portions of the original CenterLine 
alignment, and builds on the existing BRT network in Orange County.  The BRT project 
will cost $36.9 million for structures and rolling stock. 

 
Metrolink Service Expansion.  This project  provides enhanced service on Orange 
Inland Empire –Orange County line and 91 line, and will cost $197 million.        
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Irvine Business Center Shuttle.  CNG-fueled shuttle vehicles will connect John Wayne 
Airport to Irvine Business Center, one of the County’s and the region’s major 
employment concentrations.  The project will cost $12.3 million. 

 
 
 

Free 3+ HOV on the 91 Express Lanes.  Free access to the 91 Express toll lanes will be 
provided to 3+ carpools,  from SR 55 to the  Orange County/Riverside County line.  
The 91 Express Lanes relieve congestion on one of the most impacted freeways in the 
Southern California region.  This operational change will not require any capital 
investment.  
 
 
Technical Analysis 
 
This technical analysis documents the evidence that the CenterLine replacement TCM 
meets the substitution criteria spelled out in the AQMP/SIP: equivalent emissions, similar 
geographic service area, similar implementation schedule, and demonstrated financial 
commitment to complete the project on time.    

  
   
Methodology for Analyzing Original Project and Replacement   The air quality 
impacts of the 8-mile CenterLine TCM were compared with the proposed TCM 
Replacement projects using a 2-step method based on SCAG’s emissions program 
focused on Orange County.  OCTA’s OCTAM 3.2 travel demand model, which is 
consistent with SCAG’s regional model, provided travel information on the CenterLine 
and replacement TCMs.  
 
Step 1:  Obtain daily vehicle miles traveled (VMT) and speed data for freeways, arterials 
and transit bus from OCTAM 3.2. Extract all loaded link information, intrazonal travel 
speeds, and intrazonal travel volumes for all modeled time periods.   
  
Step 2: Run SCAG emissions program using the extracted information from Step 1 as 
input to obtain vehicle starts, VMT, and vehicle population data.  The result of this 
program is an EMFAC2002 input file for Orange County reflecting the model run.  This 
program outputs emissions exhaust for ROG, NOx, CO and PM-10 pollutants by running 
EMFAC 2002.  The additional emissions resulting from added bus and train service as 
part of each alternative are calculated and included in the overall emissions estimates. 
 The modeling assumes that 2010 intracounty train equipment will be ultra-low emission 
diesel engines and average 35-45 mph while the bus equipment will be clean natural gas 
engines and average 25-35 mph.  
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Map 1 
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Map 2 
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Emission Analysis.  Based on the results of the modeling described above,  Tables 1 and 
2 compare the CenterLine TCM and proposed replacement TCM projects total emissions 
for 2010 and 2030.  The emissions data demonstrate that the replacement project package 
provides equivalent or greater emission reductions for Orange County than the current 
CenterLine project. 
 
Geographic Area/Service Area/Accessibility.  The 8-mile CenterLine TCM provided  
intra-county light rail service between John Wayne Airport/Irvine and Santa Ana 
Regional Transportation Center.   Map 1 depicts the service area of the CenterLine TCM 
and the proposed Replacement TCM projects.   
 
The replacement Bus Rapid Transit (BRT) route parallels and intersects the original 
CenterLine alignment, providing accessibility to the same population in the same service 
area as CenterLine.  By expanding BRT routes, the replacement TCM provides an even 
greater level of connectivity with existing bus and Bus Rapid Transit routes than 
CenterLine.  8-minute BRT headways are consistent with those for CenterLine.  

 
Metrolink service will provide expanded accessibility to and from jobs in Orange County.   
The expanded Orange County-Riverside County service will reduce congestion on all  
routes carrying Inland Empire commuters to Orange County jobs.   
 
The CenterLine corridor traversed an area rich in housing to connect major business 
concentrations in downtown Santa Ana and Irvine including John Wayne Airport,  Irvine 
industrial area north of the airport, and Irvine Business Center.  The Replacement TCM 
projects also serve the cities of Irvine, Tustin and Santa Ana as well as greater Orange 
County.  In the City of Santa Ana, the project corridor serves an area with median income 
below $35,000.  In Tustin and Irvine, median income is above $60,000.  Lower income 
Santa Ana residents have good access to job rich areas using either the BRT or Metrolink 
improvements included in the Replacement TCM.  
 
Implementation Schedule.  The replacement projects are all programmed for delivery 
by 2010, the date when CenterLine would have been open for service.   
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Table 1  
2010 Comparison of  CenterLine TCM and Replacement TCM: 
Boardings and Countywide Total Exhaust Emissions (tons per day) 
2010 
 
    CenterLine TCM  Replacement TCM 
 
Daily Boardings  265,921   266,313 
 
ROG    33.32    33.30 
 
CO    297.77    297.55 
 
NOx    63.45    63.44 
 
PM-10    30.78    30.78 
 
 
 
 
Table 2 
2030 Comparison of  CenterLine TCM and Replacement TCM: 
Boardings and Countywide Total Exhaust Emissions (tons per day) 
 
 
    CenterLine TCM  Replacement TCM 
 
Daily Boardings  379, 887   380,447 
 
ROG    16.59    16.58 
 
CO    113.12    113.03 
 
NOx    18.74    18.73 
 
PM-10    43.34    43.34 
 
 
    
 
Financial Commitment.  The replacement TCM projects will require a total of $246.2 
million.  OCTA has programmed $465 million of Measure M sales tax funds for the 
CenterLine project.   A portion of Measure M funds will now be reallocated from 
CenterLine to the replacement TCM projects.  
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Summary of CenterLine Replacement Project Fit with  
Required Replacement  Procedures and Criteria 
 
• SCAG Review and Adoption.   The replacement TCM will be presented to 
SCAG’s Transportation and Communications Committee for its recommendation on 
November 3, 2005.  The Committee will make its recommendation on the replacement 
for SCAG’s Regional Council adoption on November 3, 2005. 
 
• Interagency Consultation. Interagency consultation is occurring at SCAG’s 
publicly noticed Transportation Conformity Working Group meetings on July 26 and 
September 22, 2005.  A final report on the status of interagency consultation will occur 
on October 25, 2005. 
 
• Equivalent Emission Reductions.  The four replacement projects provide 
equivalent or greater emission reductions for ROG, NOx, CO and PM-10 as presented in 
Tables 1 and 2. 
 
• Similar Geographic Area.  The replacement projects serve Orange County and 
provide accessibility in the same corridor as the original TCM.  Improved BRT and 
Metrolink headways benefit the entire County.   
 
• Full Funding. The $246.2 million package of replacement projects will be fully 
funded with Measure M revenues currently programmed for the CenterLine project. 
 
• Similar Time Frame.  Like the original CenterLine TCM, the replacement 
projects will be completed and in operation by 2010.  
 
• Timely Implementation. The replacement projects will be included in annual 
TCM Timely Implementation Reports that SCAG submits to FHWA.  
 
• Legal Authority.  OCTA has full legal authority to construct and operate the 
replacement projects;  OCTA owns the bus fleet, and owns the Metrolink track, rolling 
stock and station infrastructure.    
 
• Implementation Commitment. Some of the replacement projects are already 
committed to in the 2004 RTP/RTIP.  The remaining projects will be added to the 
RTP/RTIP through a formal amendment to be approved by SCAG’s Regional Council. 
 
• AQMP-Consistent Methodology.  The methodology for analyzing emissions  
used AQMP consistent assumptions and modeling techniques.  
 
• Latest Planning Assumptions.   Technical analysis of the replacement projects 
was based on EMFAC 2002 emission factors and OCTAM 3.1 demographic and travel 
demand data. 
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IV  Yorba Linda Station TCM Replacement 
 
 
Yorba Linda Station TCM Description  
 
The Yorba Linda Station project proposes to construct a new rail station, including 347 
parking spaces for station use.  The proposed Yorba Linda Station project is depicted on 
Maps 1 and 2. 
 
Need for Yorba Linda Station Project Replacement.   The City of Yorba Linda City 
Council voted, on March 16, 2004, to cancel this project.  OCTA is thus seeking to 
replace this project before formally removing it from the RTP and RTIP.   
 
Implication of Yorba Linda Station Project Replacement for 2004 RTP and RTIP. 
The Yorba Linda Station project is currently programmed as a TCM in the triennial 
period of the RTIP.   The project is included in the 2004 RTP and 2004 RTIP as follows: 
 
 ORA 981103 In Yorba Linda, construct commuter rail station 
   and park-and-ride (347 spaces) 
 
The Fullerton Station project is also currently programmed in the RTIP, but is not 
designated as a TCM: 
 
 ORA 020113 Fullerton Train Station –Parking Structure, Phase I and II. 
   Total of 500 spaces. 
 
At the conclusion of the interagency consultation process, OCTA will request that SCAG 
amend the 2004 RTP and 2004 RTIP to remove the Yorba Linda Station project 
description, and  designate the Fullerton Station project as a TCM.   OCTA will submit 
the appropriate changes to SCAG by October 12, 2005, for inclusion in 2004 RTIP 
Amendment #10.   The replacement project will be carried forward into the 2007 RTP 
update now being developed by SCAG.   
 
The replacement project will also subsequently be included in annual TCM Timely 
Implementation Reports that SCAG submits to FHWA to demonstrate that the projects 
are being implemented on time in fulfillment of the AQMP TCM requirements. 
 
 
Recommended Yorba Linda Station Replacement Project  
 
OCTA proposes to use the Fullerton Station Parking Structure project as a substitution 
for the Yorba Linda Station 347-space parking project.  The Fullerton Station Parking 
Structure proposes to construct a new parking facility to include 500 new spaces for 
transit/Metrolink station use, as located on Map1.   The Fullerton project will bring about, 
at minimum the same air quality benefits if not more.  
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The Yorba Linda Station project provided only 347 parking spaces, whereas the Fullerton 
Station Parking Structure provides for 500 additional spaces at a well established station.   
 
 
Technical Analysis 
 
This technical analysis documents the evidence that the Yorba Linda Station  replacement 
TCM meets the substitution criteria spelled out in the AQMP/SIP: equivalent emissions, 
similar geographic service area, similar implementation schedule, and demonstrated 
financial commitment to complete the project on time.  The Yorba Linda Station TCM 
was modeled in conjunction with the CenterLine TCM Replacement. The modeling 
procedure identified below was used for both the CenterLine and Yorba Linda Station 
Replacement modeling. 
 
Methodology for Analyzing Original Project and Replacement.  The Yorba Linda 
Station TCM and the proposed Fullerton Station TCM Replacement project are compared 
in terms of emissions reduced.  Emission reductions were calculated based on average 
trip lengths for those trips removed from roads as measured by utilization of the train 
station parking facilities.  OCTA’s OCTAM 3.2 travel demand model, which is 
consistent with SCAG’s regional model, provided travel information on both TCMs.  
EMFAC 2002 emission factors were applied.   
 
Emission Analysis.  Based on the results of the modeling described above, Tables 1 and 
2 compare the Yorba Linda Station TCM and proposed replacement TCM project 
emission profiles for 2010 and 2030.  The Fullerton Station parking structure provides 
greater emission reductions than the proposed Yorba Linda Station parking facility due to 
the greater utilization of the Fullerton structure. 
 
Geographic Area/Service Area/Accessibility.  The replacement TCM serves the same 
northeast Orange County subregion as the original Yorba Linda Station TCM.     
 
Implementation Schedule.  The Fullerton Station replacement TCM will be completed and 
open for service by 2010, the same timeframe as the original Yorba Linda Station TCM. 
 
Financial Commitment. The 2004 RTIP programs the Fullerton Station project with 
$9.3 million in city, STP-IIP and STP-RIP funds.  In May 2005, the California 
Transportation Commission (CTC) allocated an additional $5.0 million of STIP-IIP funds 
to this project, for a total budget of $14.3 million. The project is now fully funded and 
ready to be implemented. 
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Table 1 
2010 Comparison of Yorba Linda Station TCM and Fullerton Station Replacement 
TCM and Countywide Exhaust Emissions Reductions (grams per day) 
 
    Yorba Linda Stn.  Fullerton Stn. Replacement 
 
Parking Spaces  347    500 
 
Parking Utilization  59    332 
 
Park & Ride   58    277 
 
Kiss & Ride   1    55 
 
ROG     -30.98    -174.30 
 
CO     -1,318.30   -7,418.21 
 
NOX     -71.45    -402.5 
 
PM-10    -3.72    -20.92 
 
 
Table 2 
2030 Comparison of  CenterLine TCM and Replacement TCM Utilization and 
Countywide Exhaust Emissions Reductions (tons per day) 
 
    Yorba Linda Stn.  Fullerton Stn. Replacement 
 
Parking Spaces  347    500 
 
Parking Utilization  84    474 
 
Park & Ride   83    395 
 
Kiss & Ride   1    79 
 
ROG     -5.88    -33.18 
 
CO     -456.88   -2,578.09 
 
NOX     -19.99    -112.81 
 
PM-10    -5.29    -29.86 
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 Summary of Yorba Linda Station TCM Replacement Project  
Fit with Required Procedures and Criteria 
 
• SCAG Review and Adoption.   The replacement TCM will be presented to SCAG’s 
Transportation and Communications Committee for its recommendation on November 3, 
2005, followed by SCAG’s Regional Council adoption on November 3, 2005. 
 
 • Interagency Consultation.  Interagency consultation will occur at SCAG’s 
publicly noticed Transportation Conformity Working Group meeting on September 22, 2005.  
A final interagency consultation report on the status of the replacement will occur on October 
25, 2005.   
 
• Equivalent Emission Reductions.  The Fullerton Station replacement TCM provides 
greater reductions of ROG, NOx, CO, and PM-10 emissions than the original TCM.   
 
• Similar Geographic Area.   The replacement project serves the same northeast 
Orange County subregion and population as the original TCM.  
 
• Full Funding.  The $14.3 million project is fully funded and ready to implement. 
 
• Similar Time Frame.  The project will be completed by 2010, the same as the 
original TCM.    
 
• Timely Implementation. The replacement project will be included in annual TCM 
Timely Implementation Reports that SCAG submits to FHWA.  
 
• Legal Authority.  OCTA has full legal authority to construct and operate the 
replacement projects;  OCTA owns and operates the Metrolink track, rolling stock and 
station infrastructure.    
 
• Implementation Commitment. The replacement project is already committed to in 
the 2004 RTP/RTIP.    
 
• AQMP-Consistent Methodology.  The methodology for analyzing emissions  
used AQMP consistent assumptions and modeling techniques.  
 
• Latest Planning Assumptions.   Technical analysis of the replacement projects was 
based on EMFAC 2002 emission factors and OCTAM 3.1 demographic and travel demand 
data. 
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Appendix A:    Technical Documentation 
 

Emission Model Runs 
 

Socioeconomic Data Maps 
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2010 CenterLine TCM Emissions 
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2010 CenterLine Replacement TCM Emissions 
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2030 CenterLine TCM Emissions 
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2030 CenterLine Replacement TCM Emissions 
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CenterLine TCM/CenterLine TCM Replacement Bus Emission 
Calculations  
 
 
 
 
      
 Bus/Train/Additional Emissions   
     Tons/Day Tons/Day  
 CenterLine   2010 2030  
   ROG 0.00 0.00  
   NOX 0.02 0.01  
   CO 0.03 0.01  
   PM10 0.00 0.00  
   PM10-Tire 0.00 0.00  
   PM10-Brake 0.00 0.00  
     Tons/Day Tons/Day  

 
CenterLine-
Replacement  2010 2030  

   ROG 0.00 0.00  
   NOX 0.03 0.01  
   CO 0.04 0.01  
   PM10 0.00 0.00  
   PM10-Tire 0.00 0.00  
   PM10-Brake 0.00 0.00  
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Yorba Linda Station TCM/Fullerton Station TCM Replacement Emissions 
 
 
 
 
2010  Emissions Reductions by Metrolink Station (Grams/Day) 
 
   Yorba Linda TCM  Fullerton Replacement TCM 
 
ROG   -30.98    -174.30 
 
NOx   -71.45    -402.05 
 
CO   -1318.30   -7418.21 
 
PM-10   -3.72    -20.92 
 
PM-10 Tire  -3.30    -18.59 
 
PM-10 Brake  -5.37    -30.21 
 
 
 
 
 
2030  Emissions Reductions by Metrolink Station (Grams/Day) 
 
   Yorba Linda TCM  Fullerton Replacement TCM 
 
ROG   -5.88    -33.18 
 
NOx   -19.99    -112.81 
 
CO   -456.88   -2578.09 
 
PM-10   -5.29    -29.56 
 
PM-10 Tire  -4.70    -26.54 
 
PM-10 Brake  -7.64    -43.13 
 
 
 



25 

Socio-Economic Data Maps:  Population, Households and Employment 
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